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JX AMBA AHB ^^^^tSLM i 960- 1 i ke &&WiSL 

^^^^ 

ARM ^^^^^^MMiSiiW^'^ii^ AMBA AHB ^>^#iSLfll 
i960-Iike .^^^^fifj^^^^^^M.. 

^l5&^iSC#^^iJ4^^T;>-^#^. AMBA AHB 

'K.,^, , ej^M^^ CPU ARM ^^^^ >^b^iC RISC # 

it^^^ii(j^^f^^^J^Sk:^^^^^^> AMBA AHB .^^^-^iSCA 
— 4-^it#>^, ei^:Jb>^Ji$^SoC^?t^IP>#.:?fiSL6^f^^#>^. i960 
A Intel A^^M ifn^^^-n^ ^0^3^^, ${L>^ ^^^TXfe:^ 
oiit^J.-f i960 i960-Uke .t^^^oisi^^. 5(L>^EikJR-e.;f PCI 
iSL^ i960( i960-like .t^^#i5l#^#, iri£^;t>y^ AMBA 

AHB M i960-like 6^#n.t^M-t^i5L6^:^-i.lSlBtiL#|5lM?ft'^^MBt^6^# 

AMBA AHB ^^mhiM^Jh-^^^^ h S 2, ® 3. ^ t S 1 ;^ 
4^iLH^6(l B AMBA AHB i960-lilce .t-M 
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^"^^.t^^^^^^S.. ^^^AMBAAHB .t^^^] i960-Uke 

— ^H'>^ AMBA AHB .€>^i*i^f'J i960-like .t^^^^^ .^0.^^ ^^i^ 
M.y AHB , ^ 1^ AMBA AHB .^^i^iJLfi^^o *t3S; i960-Uke 

AHB#O^;;fii.i960-Iike^i3^|516^.i.^-K^i^6^#^. ^t, ^/f^AHB 
AHB 'J!-^, ^ -f ll AMBA AHB .t-^ 6^ 

l^*'J^^6^^J*t^#'i!-; AHB ,t^^^-!-'T^>&:^, M^f^i-^M AMBA 
AHB .^^■fe&'^fi^y^^^^-f-; i960-like #n .^M^o^^ 

AHB^tbSll i960-like 6t^*t,i.^jf«»>y.AHBi^ib5!) i960-like 6^lt#.t-^6^ 

^iiAHB.^^'fr-f^^^yti^fe^^: AHB4^^^^^, 
^ f-Jfti^ ^ AHB .t^M^itm^^^i^^^^^; AHB .t^^^^Jt 

Titii AHB ,^>^iitSe.J./5t^ AHB 

AHB .t^^#--!-'T^>^;^^ f-/^ AMBA AHB ^^IS^ 
^^'ft^ HREADYout ^ HRESPo 

T^:^4->^lt^^#c'^4^^J^43i^, ^^.t^a^XM^^^ i960-like .t^^ 
i960-Iike #o T^Xjl^^ i960-Iike .t^^^^. 

1) 1960-Mke ,t^mM^-f^:^^-^ji^^f^^^^^^XMm]^^^ 
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^iti^. P/r^^^l^-^t^'^^M^ AHB l^^Bt^?^ i960-like 4 
>f«.i^, //fii. AHB 4^6^8t^M^TH:<pi i960-like ^^M^M^ii^ 

>^t'f^^&^^T, ^i*. i960-Uke #n A^Bt^^/s/rii-^^fi ^^-^^i^^ 
;S.i^6<F,t^M-*^1^'ft-f ^j§4t#J, AHB i960-like ,t>^6^itifl 

Ht, ^/ril i960-Iike ^ tr 6^Ht#^^. ^^^>yw AHB .t^m^] i960-like 4^ 
6^ii.i?lBt, #^/fil i960-Kke •^c' J.i^4f 

;*^;feB>a^/fll#fi<l>y^ AMBAAHB 4#(,"K^tJLiiJ i960-Uke ,t>^-fe^t5C6^4^ 

AMBA AHB .t'^Ht^T^>^ A i960-like .^^Ht^I'M^A^ N ( N ;lL;t-f ^ 
■f 1 6^ il iJ^^gt ), /k^-^ii:JL^ AHB CPU 
^^^^^^m , ^^r^^^l^i" i960-like — #16^ Bt^iSS^. 

@ 1 ^ AMBA AHB .t^^d^l^*^*^^^ S ; 
@ 2 A AMBA AHB N";^ S ; 

S 3 AMBAAHB .^>^'|-ii^^^^^;^^6^Bt>^S ; 
®4A. i960-like .^.^6f|-^^#Bt>f S ; 
i960-like .^^^6^^##Bt>f ® ; 
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0 6 AM^^;^^^M ^ ^;5fe't^'J 6t >^ AMBA AHB i960-Uke .t^ 

@ 7 A^^M^^^^ii^^AMBAAHR .i.^'^iO!] i960-Uke 4 
® 8 ^ AMBA AHB .t^M^'^M S ; 

^ 9 A^^^^^J^i^—'^-^^'^^^^ AMBA AHB ,t>^-fe^i5C^!j 
i960-like ^^Hh^ii^i^^^'^^^^^^ i960-Iike ALE ^ 

@ 10 ;l.#l&4^iL!a6^— ^^:5fc'f^!l6*|>yw AMBA AHB 
i960-Uke ,^>^'^^6^4^#cr#^^J.t^fc*t^ia:#'(t-f-a^,t^^» 

® 1;^ AMBA AHB , t'.^6^^6^'^^Ht^@. * t AMBA AHB .t^ 

® 2 A AMBA AHB .t'^'MF#^^^Bt>^® • 2 ^/f^, 

HREADY >ft-f ^^^Bt^^j'(t^^f<'^l^.t^M6t^^^#^^. HCLK 
N-^^-f-i^^ll HREADY 'fr^^i^^jt. 

®3AAMBAAHB.t'^'l^i^^/L>N^^^^6*FBt>f ®. ^M.® 3 

AMBA AHB .t>^;lL^i&»^##, l^lBtTie^^^^^ 
t )«T ^-^^ IDLE ^j^i±^. 

® 4 Ai960-like,t^^6^-^##Ht>f ®. >y.® 4T»':^;t*, ALE^ff^^ 
3«:Bt ( Jt^*.^ ) PCLK Bt^^^fi^-^^; BLAST ^-fM.^)^ 

Sk^f, T^:^#-4t^l?>€^^i#r>a, >ywi?5:*:^^^:5fe'f^m>^ AMBA AHB 
.t^^-^iJLS'J i960-like ,t>Mij^-R6^,^>^-^Cf#^^J.^/f i960-Iike#o 
It; RDYRCV >ft-?-;N^>*^^^^!l;?&-^^*&-X>fr-f , -f^^, ^'ft^i^ 
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* i960-like,^>^;55^h-flS&WiH^RDYRCV'fr-f ADS^f^=-^ 

^ ¥i DATAin BEl 'ft-f ^ ADDR Ak. 

1 tb#, ^ ADDR[l]o 
g 5 ^ i960-Hke .t^^6<|^|^#Bt>f MS^VX^ii, ALE 'ft't^ 
3«:Bt(i^%^>fr-t£>$J(^ PCLK Bt^^^6^— f ; BLAST '(t-?-^;ta^'fr 

3m.\ RDYRCV 

i960-like ^i^^ ^h— ^^HtalE/ RDYRCV ADS i$-f^S. 

^Iffcl&ifcih.t>^, jL^#6^ADDR^Xt.^^;jfe'«^!l^4l'{fcilk.*h4^'fr-f-, iJft 
DATAout BEl ^-f-|t^ 

ADDRiife.it.^'^6^^ 1 KPADDR[1], 

@;l.6#^^iLH^^I^^^ild^>^ AMBAAHB .t^^-^i^f!] i960-like 4 

AMBA AHB ,t0,^iSLSi] i960-like .t^^'^i5C*^,e^#a#^^S;*»':AT>^ 

AHB #n 602: AHB#cr—#j?M AMBA AHB ^$?.AHB 
SLAVE ^a, ^4^#'^AMBAV2.0^J1i, ^jpt'i^^J^^^; 

i960-like #n 606: i960-like #o — #J^^#^J^^9#, ^— 
i960-like 'jjlL^yi^A^-;! i960-like ^cr ^;|>-ty l^l^l^^^^^^-^fr^tjfp 

^M^^* gtT>J^jL-^'^i960-like4^iL#;tB#, -ife^TJJ^j^-^'f&^n^t-^iJ 

i960-Uke.^^^;N-^i^iiJ!jir^«*>>tflJ^W, 1^^^ 

^ Ht^j3?.jy^ AHB W^M i960-Iike A i960-Iike 
f'J AHB ^W/^^^MXM . 
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S 7 A^^^^m^^^'^^^^AMBAAHB M^^Hj^tSL^^] i960-like.t^ 
AHB .t^^i^'tJtfJ i960-Iike 5 

AHB a^^^-f^'^W^ 702, ^ -f i^jdUtt*. i) AMBA AHB ji^^^^ 
AHB .t^^^-f^J^^^ 704, ^ AMBA AHB .t^HhT^ 

^t. AHB4^^^f>f|-#^702 5£t.^: 

AHB i^m^^^mt 706, ^-f AHB .^M^^Sm^^i^^ 

i960-Uke # a ^ 

712, >^i^^A>y. AHB m^^^l i960-like d^ifcit.^^^jft' 
>ycAHBi^dj5iJ i960-like 6^lt#.i.^6^^>^. 

AHB 6^ AHB i^^^-f^^^^ 702 ^i^X^";!^ li AMBA AHB 
^fi^it^J-ft-f (HTRANS, HSEL, HREADY_IN) ^4f^^^i^^t 
^ti AMBAAHB ii^^^i^f^^^Tf^¥):^Jl^; ^^^^if^il AMBA_AHB 
Mn^n^ir^y ^^^tl AMBA AHB. tM^^l't^-f^^l^^-f. ifP 
AMBA_AHB,t^^^T^nA!^mF. ^^fi.-A-H^MM%M 

AMi-j^i. i960-Uke .t^^W^>^6^ BLAST'ft^d^l^I^^fr-l-. 

AHB .t^^^^^^m 6t^C_DEPTHT»2*3tii AHB ,^>Me£5., 
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E, — xt>gL. AHB .t^mM^^. ^ 

^^^^^^"^^ FifoFull FifoEmpty . AHB .t^^^-f^^^ 

^ 702 706, J^N J|-^^Jt6^S#tPx FifoEmpty 

AHB 702 ^ IJ ^Z^^- 

>hBt^^^6^^^g^» 1 6^ltmj.i.4^^J#;^ 708 it^.t^^ 

■b&'tSL#^#|^, i960-Uke RDYRCV_reg( ^ i960-like 

.t>m^^ RDYRCY ^-f-^#T-# ) ^"^^ifSi^j^^r-^^^^iT^M^ 
^^H' t^lt4^^iji4t#j^>^ 708, J'NfiJ^^H'^^#tR FifoEmpty ^ 

^^^y ^VA^it AHB ^m^^M.. ^^^H'^706 B6ii{;;^^Bt, ^ 
ia:#;ltjL^SiiifJJ.^^J^m708, n^^^^sm. 

AHB iff] AHB "T^y^^:* 704 AMBA AHB .^.^^^^ 

HREADYout jf** HRESP #^6^^^. HREADYout ^^-f-^ 

NONHSIZE_HREADYout and HSIZE_HR£ADYout ^>Ht-f"M^ifi?^, 
NONHSIZE_HREADYout ^itA tl AMBA AHB 

-!-(HTRANS, HSEL, HREADY_IN)ii#^j^^-y^. tk^^^t^^ 

AMBA_AHB .t^mm^^^if^mmAM^^^A^m^, -h^A-^mf. 

NONHSIZE_HREADYou ^f^i^; -iiP^A^^yn^M. AHB 
.^>M>ft-!-#^;^ 702 i!L^¥j!^^)^^^i^.'h^^^^^^^3.^tn. 

NONHSIZE_HREADYou ^"^S.^, d^^^M^fiSl^^'^tfe^^^^fe 
i3.ej^M7 , ^# NONHSIZE_HREADYou 'f^o f^^^^^ 

mO-Uke RDYRCV 'ft ^ i|t ^ ^ 4^ #J ^ ^ 708 ^ 

AD_GEN_wrbusy_reg ^^(^/'i^iC4>^^d^i^^J^^t#)ii^ 
^J^-^t/c, :i(a^^AHB.t>^6^^##^NONHSIZE_HREADYou#--!-t. 
'f^d^, Sfc>^t>^^ AD_GEN_wrbusy_reg 'ff-f-Tb^f&^^^^^^JLlS) Bt 
RDYRCV NONHSIZE_HREADYout ^-f^s-^ , i^Bt 

^^Jt6^ia:#4-lp#^^iieim.^^l^^i^, >y.i960-like#A6^|gtll-4L 
6^^5t#^>^iiLiiT AHB ^4^; AHB .^^^d^j^^l^'ft^ 
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H'^&:t^^6^'*^Ti^^^*.il i960-like .^M RDYRCV-fT-f-^^^ 
:t^#NONHSIZE_HREADYout'ft^#i|. HSIZE_HREADYout ^f^it 
^ HSIZE #-l^Bt/^4.^^Ht^.^^6tf-#, #jf*» 
NONHSIZE.HREADYout Jt^^ia-^A^-f HREADYout, ^A^A^^^^ 
MM^^^> /^Hq^^^-^^^T^ AMBA AHB 8); 
HIIESP^-^— ^'It^XT^^OKAY'T^ygt, >P>^>^ HSIZE ^i^A^^^^^ 
6^ tt^^%W^ Bt^^ ERROR -T^;^ , ^H^^^iS^^^r^ AMBA AHB 
,t^0,i^T3L^y^(M 8). 

i960-like ^^-t^^* 710 ^Jl^^i^Jt A^^tfe, 

^^^JfiSL^'fttl, AMBA_AHB .t>^6^iar|a]^^(^;jt^ 

^^^#t##^tTF):^l^.t^^-^c J.>^^^j^(Bus Interface Unit)iLiii.t^^ 
t-ffr*4^'ft'-f- REQUEST_BIU, f^^^^^ AMBA AHB .t^^^^^J^fl"-!- 
HREA1>Y_IN ^^^m^, -kp^Lmm^^] HREADY_IN 
^^Jti^.t^^#i3 ^^^^J^ BIU Xili.t>^ t ■t-t^'ft-f- 
REQUEST_BIU; tiP^^^Jt'f^tfe, ^^^i^ tl AD_GEN_state 
4fe^^iF'f|--?-#^i(^^il;#^Bt«fci^4^#o^^^^J^ BIU X^.^^ 
f'^^'ttf REQUEST_BIU, f^^^^ 1) i960-iike .^^6^ RDYRCV_reg 
^-f^^n^m^y ^^mH RDYRCV_reg 'ft^^il^'f^^-f-, 
jLi^,t>^#c'^^4^^JII BIU REQUEST_BIU, 
ip^Jf^^m^^^^^i^^^mm^^^MUXM 4^fl&iL#I^ i960-Iike .t^ 
ll'JT#l3i>&4t|l.t^^#n^^##J# BIU dfi^X'fr^ 
GRANT_BIU ^, ?Pi£#i^^-f-, it##^4^^J^6tX#^;F;^ 

!^>^^:^J?«Cil{6^.t^M-t>i^#^ REQUEST_BIU ^M^; ^^^^^^^ 

AHB .t^^6^^^>flsse.l.>ft4T»':<#^;^^4trfi d^^^'t^'fr^ 

REQUEST_BIU #ib^*J#-^, ^4#^J>^# a#^^^J Hij^rfj 
i960-Iike 4^Ht^, .^t^>yw AHB H i960-like d^jf-^Bt i960-Uke .t^^Bt^ 
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iLit^Btil^# i960-Iike .^-^Bt^'|tS.i^>ffjh#, >y.fl!j^;^iiit 
i960-like t.Mjfp;^^:5fe^!l;f8^6^«^>i 

^i^Mnmt 708 |^i52.^;^;_^^iSC#^6^^&tfe, Xt-f AMBA 
AHB i960-like ,t>^i(^ 

iX^'f^Mi^-^^'^i't^fy i960-like .t>^I^TIfc4&ii!!.*l:J^ 

ifn3.m^^iikii^AXMi^^^> ^i'Y^^^M amba ahb ,^^Bt^jf«» 

^ 708 ^-A-^^^. -^t^'^^^y ^fg^ODLE). i^^^^ 
(READ_STATE)?^^##^(WRITE_STATE). AD_GEN_state ^^^if: 

^"f^^A^m^s ikm^^^^^m^^. -Mst^ti AHB .t^^'ft-f- 

— JM^SJ'JS'Ji^il i960-like.t^^6^RDYRCV_reg#^;?'^'f^, ^i^M, 

^it^^^ttX^^Pin BIU a.^4^Bt;f-iLit^:f J^B^iik.,fe^^h-IP 
>ywi?i7'l^^'&T^6^^;{ti^^i^6^ AHBSLAVE;^:yt•T^:^^Bt6^||l# 

-f-, ^ i960-like4^BtWj*'fr-f-f>?|— #^^AD_GEN_wrbusy_reg'fr 
^, |%#i^AHB.t^^^-f-'T^>^#ft:704. 4**:t^^J^^«-^. ^*J^ 
AHB .e^Bt^^ i960-Iike .i.^Bt'^lSlM. ;Ri§;t^#^>^ ^ AHB 
^, flfj/^^^-f^^^J i960-like ,t^^-|s*>i^'fr-!-i^6^l*I^^^J#-f^ 
i960-like .t^^Bt^. iit«>^Bt^^|5)jl5Ht, >^Lj^4-N-#J^i£#5t#Ah, 
AHB .t^M^MHWI^ 1960-like 4^6^^^Bt^J^i£#6^^3K,^ 
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i960-Iike ftfjii^^X^mt 712 

^mm-f^^^^M^f'^i^ AD_ADDNOTDATA(^^ 

ADS. 

S 8;»I.AMBAAHB .t^^^ BRESP^^M^^^, T^::^:t ifc HREPS 
ERROR HREADY ^-fMM^tS^^^n^fii- 

@ 9 ;4'fPL#.*^itB>a6^-^^^'W6^>y- AMBA AHB i^0,ilhiSLSi] 
i960-Uke i960-Mke .^^^•fe&.^fi^ ALE 'ft" 

-f-AiBtv^ @ .FBCLK_N A FBCLK 6^^Bt#( FBCLK Bt#^ i960-Iike 
.^'MBt^I^M ),^®//rT^i& AMBA AHB 6^8^^^ i960-like 

S 10 ;4#.#;*^iiH>/|6^|— >h|^ife'«^6^>y. AMBA AHB .t^-^l^Si] 
i960-Uke .t^^-fe^i5(.6^|,t^^-^n#^J.ti«k.At^^|&>ft-tI^.t>^. 
jf«'%A#-f-a^ . ^+ MUX 2 1 

#afi^^.^^^;^712 t^^^; lOBUFA^XSti^^i^^Jt^la, 
.^>M^-f- ADS_OUT ?^%>^^.t>^^-?- ADS_IN ^ i960-like .t^^•^^^^i>l6^; 

=.^x5(.i^iik.jtit|fc4&.t^M'ft-fADS, ^l^&'^i^ia^, it^^^nj^s^Mm 

Ji^JiS^itit— J&^'«Pj'li6^^;5fe^!l^»t;*^iLB>«6^>yw AMBA AHB 
iSLM i960-like.^>^#'-R^.^^^#Cf#^^J.34#Ti^^6^4«§i€, '(eAj^Ji 
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1. -#>yL AMBA AHB 4M^^fJ i960-like ^^i^iSL¥l.t>0,^^^ 
AHB#c», ^f-^;^?. AMBA AHB .t^^-fe^-i^d^^P^JS; 
J.^*JII, ^-f ^A^ii AHB #a jf«»^il i960-like ^04^1^*^.^^ 
^t, ^/fi^-AHB^nfe^: 

AHB ;^^^^-f- ^ "^^M^ ^ AMBA AHB .^^^6^^*J^ 

AHB .t^^'ft-f-'T^;^^, AMBA AHB .^^^t^i^6^>^ 

^;f^i960-like^P&^: 

^^^^^ AHB ii-d{^<J i960-Iike 6^Afe.il:.i,M^>W. 
AHB #-tl|fJ i960-Uke 6^iStl&.t>^6^ J.>^ . 

AHB ^f->Jti|til AHB.t^^6^mi&^^iife.a:si# 

3. db»*i^'j^42^;rii.#ti^J., m^^. M-ilAHB.t^^^H'^ 

4. -k^M^\^^2ff(mi%%y ^#;Mt-f, ^;fii.AHB.^>^i^i^H'^ 
^^^'f^M, Titit AHB 4^:5!tSe.J.^-^ii AHB ^^^m.'i^mt^li^^ 

-f AMBA AHB HREADYout jf^* HRESP. 
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^h-^.t>^-Ffr^ j^'i^>S ii^^^. n Xj^ m\ 

7. *';K^'J^^ 1 ^/fii.6^^ji., //rili960-Iike#c-5r^X 
J.^^ i960-Iike .t^^^^. 

10. -kp^^^l^^^iPm^^S., ^i^^M^^^m^ 

AHB ^^9^4^^ i960-like 4MBt'#l'l§lM6^Bt^. 

ll5^T»'X;;|.i960-like .t^^Bt#M^6^ N'fl-, N 1 ^ ^ f^^, 
12. *»;t5L^'J^ijt 1 ;/f^6^^J., /^^i^^J^*;f-^ 

13; *>;t5L^J^^ 1 ;5t^6^^i, ;;rili960-like^n6^Bt 

^'f^^;*^i(.T, //fil i960-like # 

:f ^ AHB i960-like .t-^^^it-aiBt, //Ti*. i960-Iike #n 6^B«j-^;^^, 

AHB .t^^ill i960-like .^M^i'f^H, #^3^ i960-Uke 
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Address phase 



HCLK 



HADDR[31:0] 



Control 



HWDATA[31: 



HREADY 



HRDATA[31: 



Data phase 











XX 


xx: 




XX 






V V Data 

A A t'^) 


ur 




u 


w 


m 


V V Data 
A A (A) 


XX 



@ 1 
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HCLK 



HAOORt31:<q 



Control 



HV«]ATAC31:Q| 



HREADY 



HRQATA(31:(q 





^ Address phase ^ 




Data pliase 




XT 




XX ' 


XX 










XX 






XXI 




XX 


XX 


Data 
(A) 




n~ 








A 






XX 


w 


// 


w 




XX 


XX 


XX 


X X" 


XX 
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HCLK 



HADDR[31:0] 



Contrd 



MWDATAiairO] 



HREADY 



Km)ArA(31:01 

















A A ' 


Y Y 

AA 


C 


V V 
AA 


aJL 
















A A w 


)()( 


Conlnl 


n 


)0C 














V V Data 

A A (A) 


X )( 


Oab 
IB) 


V V 

A A i^' 


)(r 












.U 


V 


w 


// 


V 


)nr 


:n 






■ ■ •• AP» 


A - A «=' 
















S4 
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AMBA 



AHB 

' N 



AHB 



/602 



internal 
, bus . 



/604 



internal 
^ bus 



/606 



l96D.llke /L 



/608 



Intel nal 

^ bu 5 ^ 



am 



i9«0-like 





^ — ^ 
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AMBA AHB 



oon troll 



/ 704 



AD_6EN.stat8 



InMmsl 
bus 



^70« 



AHB^i^^ 



iDtemal 
bus 



AO.CQf.atate 



/708 



/710 
Bni_REQ 



BIU.G&ANT A BCYROV 



iACornal 
bus 



1960'like 



HCLK 
HADDR[31:0] 
Control 
HWDATA[31:0] 
HREADY 
HRESP[31:0] 
HRDATA[31:0] 

















XX - 


XX 






xx: 






XX 






xx: 




XX 


XX 


Daia 




XTT 




XX 


w 


A 


// 






X X 


X X"«' 


X X^"""" 


XX 






XX 


XX 


XX 


X X 


w 
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